Page 1-8: | 
¢ Section i.2 MS690 Memory Module, add to end of'second paragraph: 


Note that the 32 MB memory module is not supported for use with the KA692 CPU proc: 
essor module. 


Page 2-": 
¢ Section 2.4 DSSI Cabling, Device Identity, and Bus Termination 
Add after second paragraph: 


The KA68i, KA691, and KA692 CPU modules have connectors te the CP buses. The 
KFDDB dual-DSSI daughter card connects to the CP1 bus connector. This cvtion F”* -ws 
for 2 more DSSI buses in the BA440 enclosure. Cables frei the daughter card co1 ‘o 
two QBus bulkhead handles. Each handle has two 50-pin connectors, providinga. at 
connection to each of the extra DSSI buses. These connectors require terminators if 


the bus is unused. 
Page 3-43: 
e Table 3-11 (Cont.) The System Control Block Format 
Add entries to table: 
SCB # 
Offect Interrupt/Excepition Name Type Params Notes 
100 Mass Storage Interface Three Interrupt 6 IPL is 14 
(NSSI PORT 3) 
110 Mass Storage Interface Four Interrupt 0 IPL is 14 
(DSSI PORT 4) 
Page 3-46: 
« Table 3-13 System Identification Extension Register Bits 
Add entries t» table: . 
Field Name RW Description 
15:8 a te ro This field identifies the particular system subtype. 
07: KA690 
OC: KA675 
OF: KA68! 
OF; KA€91 
10: KAG692 
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Page 4-1; 
e Figure 4-1, rename to KA680,KA681 Cache/Memory Hierarchy 


e Add figure: KA690,KA691 Cache/Memory Hierarchy 


| Mass Storage | 
Main Memory 
Sackup Cache $12 KB 
| Primary Cache 8 KB | 
ee 
| VIC 2KB 


e Add figure: KA692 Cache/Memory Hierarcy 


| Mass Storage 
| Backup Vache 2 MB 
| Primary Cache 8 KB 
VIC 2KB 


e Add figure: KA675 Cache/Memory Hierarchy 


Main Memory 
| Backup Cache 128 | 
| Primary Caci:9 8 KB | 
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© Second paragraph, change to: 


- For I-stream references, the memory hierarchy starts with the VIC for the KAG80, KA681, 
KA690, KA691 and KA692 CPU modules, whereas for D-stream references, the memory 
hierarchy starts with the Peache. The memory hierarchy for the KA675 for both I-siream 
and D-stream references starts with the Pcache. 


Page 4-2: 
e Section 4.2 Virtual Instruction Cache, add the following; 


Note: The KA675 does not implement the virtual instruction cache. This section portains 
te the KA680, KA681, KA690, KA69]. and KA692 only. 


Page 4-7: 
e Table 4-5 ICSR Register 


Description of ENABLE bit should read: 


Enable bit. When set, allows cache access to the VIC. Initializes *o 0 on system reset. 
Note that setting this Git on the KAG75 is not supported. 


Page 4-21: 
e ‘Sable 4-11 Backup Cache Size end RAMs Used 


Replace table: 


Cache Size TagBits Used Index Bits Used 
128 kilobytes Tag<28:17> Index<16:5> 

512 xilobytes Tag<28:19> Index<18:5> 
2Megabytes Tag<28:21> Index<20:5> 
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e Table 4-12 Tag and Index Interpretation Bused on Cache Size 


Replace table: 
: ‘ . Valid Bits 
Cache Size Tag RAMSize Data RAMSize NumberofTags Per Tag 
128 kilobytes 4Kx4 16K x 4 4K 1 
. _ 812kilobytes 16Kx4 64IC x 4 16K 1 
co) ae ' «Megabytes 64K x4 256K x 4 64K 1 
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Page 4-22: 
e Section 4.4.5 Backup Cache Block Diagrams 
Add figure: Tags and Data for 512-Kilobyte Cache 


Tag Index«:18:5> 


oe 


TAG STORE 
5 PARTS, 16Kx4 


Valid Bit Owned Bit ECC<5:0> Tag<28:19> 


Data Index<18:3> DATA STCRE 
oo 


18 PARTS 64Kx4 (5/2KB) 


ECC<7:0> Data<63:00> 


Add figure: Tags and Data fer 2-Megabyte Cache 


Tag Index<20:5> 
eee TAG STORE 


5 PARTS, 64Kx4 


Valid Bt CGwned Bit ECC<5:G> Tag<28:21> 


f" 
Data Index<20:3> DATA STORE 


18 PARTS 256Kx4 (2MB) 


ECC<7:0> Data<63:00> 
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Replace Figure 4-16: Address Used for 128-Kilooyte Cache 


31 30 29 28 17 16 05 04 03 02 00 


Tag — :2 bits Data and Tag Store Index - 12 bits Unused 


Used to Address Data Quadword Within Hexaword 
Unused for Tag Store 


Add figure: Address Used for 512-Kilobyte Cache 


31 30 29 28 13 18 05 04 03 02 00 


ooo 


Tag — 10 bits Data and Tag Store Index -- 14 bits 


Used to Acdress Data Quadword Within Hexaword 
Unused for Tag Store 


Add figure: Address Used for 2-Megabyte Cache 


31 30 29 28 21 20 05 04 03 02 vo 


Tag ~ 8 bits Data and Taq Stora Index ~ 16 bits 


Used to Address Data Quadword Within Hexaword 
Unused for Tag Store 
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construed as a commitment by Digital Equipment Corporation. Digital Equipment Cor- 
poration assumes no responsibility for any errors that may appear in this document. 


The software described in this document is furnished under a liccnse and may be used or 
copied only in accordance with the terms of such license. 


No responsibility is assumed for the use or reliability of software on equipment that is not 
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All Rights Reserved. 
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Preface 


This documer’ is an addendum to the KA680 CPU Module Technical (Part number EK- 
KA€@89-7M.001). Included are changes and additions pertaining to the KA675, KA681 
KA650, KA691, and KA692 CPU modules. 


The table below outlines the key dierences between the six CPU modules: 


Clock iO 
Module Speed Cache Size ViC? Expansion? 


128 KByte 
128 KByte 
512 KByte 


128 KByte 
512 KByte 
2 MByte 


Changes to the technical manual itself are listed on the following pages. The changes are 
bulleted, listed by page number, followed by a description of the change. Unless other- 
wise noted in this document, all refecences to the KAG80 CPU module in the KA680 CPU 
Module Technical Manual can be taken to include the KA675, KA681, KA690, KA691, 
and KA692 CPU modules. 
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Changes, additions to the KAG80 CPU Module Technical 
Manuai to include the KA675, KAG81, KA690, KA691, and 
KA6$2 CPUs: 


Page 1-1: 
Figure 1-1, rename to KA675/KA680/KA690 Mcdule in a System 
* Add figure: KA681/KA691/KA692 Module in a System 


Cae Backplane Interconnect 
(96-Pin) | ee 


i a Storage 


OSSI Bus #! 


Do 
a 


Q22-bus To G22-bus Shcts 


NMI But (150-Pin) | 


Qo 
i] 
4 
a 
2 
@ 
© 
79 
3 8 
3 
8 
° 
a 


Serial Line 


(id-042) 
40}OGUUOD a 


CDAL 1 
Connecter 
(96-Pin) 


MSS90 Memory Modules 
|e (1 minimum/4 r= 


DSSi Bus #2 


DSS! Sus #3 > 


MLO-010208 


Page I-3: 
Major hardware components description changes: 


e Cache RAMs 128 KB backup cache (KA€75, KA680, KA681) / 512 KB 
backup cache (KA690, KA691)/ 2MB backup cache (KA692) 


e Firmware ROMs (4) 512KB; each 128KB by 8 FLASH programmable 


(KA675,KA680,KA690) 

e Firmware ROMs (2) 512KB; each 256KB by 8 FLASH programmable 
(KA681, KA691, KA692) 

e CDAL Bus connectors 96-pin connectors for daughter card option (e.g., KF DDB) 
(KA681, KAG91, KA692) 
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¢ Figure 1-3, rename to KAG75/KA680/KA690 Module Component Side 
e Add figure: KAG8 I/KA691/KA692 Module Component Side 


Console Cannector, J2 
Run LEO Diagnostic LEDs \ 


[E-Net ROM] 
| CDAL 2 Connector 


SGEC 
DC542 


| SHAG | Firmware 
ROMs 
DG245 : | 
NVAX 


DC243 
NCA pcstt 
ee | CLK SSC 
ee 
B-CACHE 
(Data Store) DC244 Co DCS27 | oe 
NMC CaBIC 
- IC=J 


Ca [CDAL 4 Connector 


Backplane Connector, Ji 


Obdit Rame 


MLC-910827 
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Page 1-4; 
e Figure 1-4, rename to KA675/KA680/KA690 CPU Module Block Diagram 
e Add figure: KA681/KA691/KA692 CPU Module Block Diagram 


ee To QBus 
ae Bukkhead 
KFDDOB DSSI 
Daughter Board Lis > 
3] To Console Module 
aren OPIS. MWA NAN BENTO GMAW AV TAIN A AY s ADEN Ne NARROW ACN Ss | 
: - : este 
: NcA{ aia ee 
s 8 DAL 4 s 
; s: 
: NVAX SHAC2 K _DSSI#0 | > To BAGO 
: CPU N Disks 
g ; | a . 
= - SGEC Ethernat To Console 
{[Prcacho Ft cache | odulo 
3 5 
: vic | E 
; To BA440 
4 Backplane 


IVE GPELEIINET Ey 


= 
x 
3 3s 
SNES DEES NONE NESESN OANA EDN SEIMEI NAD NIND NSE NICS PAS RAN GARE CARIN 


¥ 
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Page 1-5: 
e Section 1.2.1.2 The Cache Memory, first p:.ragraph. Change to: 


The processor modules use 2 3-level cache architecture to maximize performance. The 
first level of cache, referred to as the virtual instruction cache (VIC), is 2 kilobytes (KB), 
and is located in the CPU chip. This cache handles instructions only (no data references), 
snd deals only with virtual addresses. In this way, the CPU car: obtain instruction infor- 
mation without the need for virtual to physical address translation, thereby decreasing 
the latency and improving performance. The KAG75 processor module does not implement 
this firat level of cache. 


e Section 1.2.1.2 The Cache Memory, third paragraph. Change to: 


The third level of cache, referred to as the backup cache (Bcache), stores instructions and 
data. The KA675, KA68@, and KA682 Beache is 128 KBytes, the KA690 and KA691 Bca- 
che is 512 KBytes, and the KA692 Beache is 2 MBytes. The Beache is controlled by the 
Beache controller located in the CPU chip. The data and tag store memory for this cache 
is located in SRAM chips on the CPU module. The Beache uses physical addresses. 
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Page 4-25: 
e Replace Table 4-13 IPR Addresss Space Decoding 


IPR Address 
IPR Group Mnemonic: Range (hex) Contents 
Normal oe 00000000..000000FF 256 individual IPRs 
Beache Tag BCTAG 01000000..0101FFEO? 4K Beache tag IPRs (KA675,KA680, 
KA681), each separated by 20{hex) 
from the previous one 


BCTAG 01000000..0.03FFEO? 16K Bcache tag IPRs (KA690,KA691), 


each separated by 20(hex) from the 
previous one 


BCTAG 01000000..0L05FFEO? 64K Beache tag IPRs (KA692), each 
separated by 20(hex) from the previous 
one 


Beache Deallocate BCFLUSH  01400000..0141FFEQ? 4K Beache teg deallocate IPRs (KA675, 
KA680, KA681), each separated by 
2Xhex) from the previous one 


BCFLUSH 01400000..0143FrE0* 16K Beache tag deallocate IPRs 


(KA690,KA691), each separated by 20 
(hex) from the previous one 


BCFLUSH 01400000..0145FFEQ? 64K Beache tag deallocate IPRs (KA692), 
each separated by 2(hex) from the 
previous one 


The mnemonic is for the firet IPR in the block. 

2Unused fields in theIPR addresses for these groups should be zero. Neither hardware nor microcode detects and faults 
onan ia in which these bits are non-zero, and they are ignored with respect to the tag or data location that is 
accessed. 
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Page 4-27: 
¢ Table 4-15 Beache/NDAL Processor Registers 


Add entries to table: 
Number 

Register Name Mnemonic (Dec) (Hex) Type Impl Cat 
BCache Tag-KA675/KAG80/KA681 BCTAG -- - RW NVAX 2-5 
(01000000 - OLOLFFEQhex)) 

BCache Deallocate-KA675/KA680/KAG681L BCFLUSH “- - W NVAX 2-5 
(01400000 - 0141F FE(Qhex)) 

BCache Tag-KAS90/KA6913 BCTAG -- ~- RW NVAX 2-6 
(01000000 - 0103FFEO(hex)) 

BCache Deallocate-KA690/KA691 BCFLUSH -- - W NVAX 2-5 
(01400000 - 0143FFE0(hex)) 

BCache Tag-KA692 BCTAG ~ _ WY NVAX 2-5 
(015900000 - CLOSFFEOQ(hex)) 

BCache Deallocate-KA692 BCFLUSH o- - W NVAX 2-5 


(01400000 - 0145FFEOhex)) ; 


Page 4-29: 
e TAG SPEED description: Note should be changed to read: 


—_— Oo - Note eee” 
Improper setting of this bit can prevent the NVAX CPU from 
functioning properly. This bit should he set to 0 (3 cycie read, 

3 cycle write) for the KA690, KAS91 and KA692, or 1 (4 cycle 
read, 4 cycle write) for the KA675, KA680 and KA681. = 


Page 4-30: 
e DATA_SPEED description: Note should be changed to read: 


Note —— 
Improper setting of these bits can prevent the NVAX CPU from 
functioning properly. These bits should be set to 00 (binary) (2 
, cycle read, 3 cycle write) for the KA690 and KA631, 01 (binary) 
(3 cycle read, 4 cycle write) for theKA680, KAG81 and KA692, 
or 10 (binary) (4 cycle read, 5 cycle write) for the KA675. 
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“1 


e SIZE section: Replace text with: 


SIZE | 

These two bits are used to select the size of the Rcache as difrerentiated between the CPU 
modules. Three backup cache sizes are selectable by using the SIZE bits, as shown in 
Table 4-19, with the 128-kilsbvte size corresponding to the KA67VKA680/KA681, the 
512-kilobyte size corresponding to the KA€90/KA691, and 2-Megabyte size corresponding 


to the KA692. These bits are cleared on reset; the 128-kilobyte cache is selected by de- 
fault. 


Note 


The console code configures these bits at power up. Modifying 
them can prevent proper operatic.1. 


eo 


Page 4-31: 
e Table 4-19 SIZE 
Replace table: 


SIZE<1:0> Backup Cache Size 


690 128 kilobytes 

10 512 kilebytes 

1i 2 Megabytes 
Page 4-36: 


e Replace Figure 4-22 IPR Format of BCETAG 


31 21 20 18 18 17 16 11 1 O08 08 OF 06 05 04 O03 O02 O1 od 


TAG (KAG75/KAGSO/KAGE1} 
0's (KAGQO/KAG9T/KAG92} 


TAG (KAG7S/KAGOO/KAGG1/KAGGO/KAES .} 
0's (KA692)} 
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Page 4-37: 
- e Replace Table 4-23 TAG Interpretation 


Cache Size 


Tag Bits Used Unused Tag Bits 
12&KP (KA675/KAGS0/KA681) TAG<28:17> TAG<31:29> 
512KB (KA690/KA631) TAG<28:19> TAG<31:29>,<18:17> 
2hB CKA692) TAG<28:21> TAG<S1:29>,<20:17> 
Page 4-40: 
e Replace Figure 4-25 BCEDIDX 
31 St 29 28 ZF 28 25 24 23 22 21 20 19 18 17 16 03 02 Ot 09 


Backup Cache Data RAM Index 0 | 0 | 


Index bits (KA690/KA69 1/KAG92} 
Undefined (KA675/KA680/KAE81 ) 


Index bits (KA692) 
Undefined (KA675/KA680/KAEG81/ 
KAG90/KA691) 


e Replace Table 4-26 BCEDIDX Interpretation 


Cache Size Index Bits Used Undefined Index Bits 
128 KB CKAG75/BAGENVKAGB1) BCEDIDX<16:3> BCEDIDX<20:17> 
512 KB (KA69W#/KAS¢1) BCEDIDX<18:3> BCEDIDX<20:19> 
2 ME (KA4692) BCEDIDX~20:3> nore 
Page 4-51: 


e Section 4.4.11 Backup Cache Tag Store Access Through IPR Reads and Writes 
(BCTAG) 


Third paragraph should read: 


When tne backup cache tag store is neing accessed through IPR reads and writes, address 
- bits <24:22> = 100 (BINARY). Address bits <2'):8> (KA592), <18:5> (KAG90/KAG9 LV) or 

<16:5> (KA675/KAGS80/KA681) are used as the index into the tag stere RAMs; these indi- 

cate which backup cache location is to be writtsn or read. 
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¢ Replace Figure 4-36 Backup Cache Tug Store IP Addressing Format 


Si 25 24 23 22 21 2019 18 17 16 05 04 00 


saz if 0 | x} BCTAG index | soz | 


BCTAG Index bits (KAG90/KA691/KAS92) 
0's (KAG75/KAG80/KA681) 


BCTAG Index bit (KA692} ; 
0’s (KAG75/KAG80/KAG81/KAGSO/KAES1} 


e Replace Figure 4-27 IPR Format of the Backup Cache Tag Store 


31 90 2 28 2t 20 1$ 18 17 16 ti 1908 «HOF 06 05 OH 03 02 O1 OH 


LL VALiO 


NANED 


TAG (KA69G,XA691/KA692) 
| O's (KAGTSIKAGB DK 5681} 
TAG 


(KA6§2) 
O's (KAG7S/KAGEOKAG81/KAGHO/KAG91) 


Page 4-52: 
@ Table 4-31 Tap and Index Interpretation for BCTAG IPR 
Add entries to table: 
Cache Size Tag bits Used Index Bits Used 
128 K@ (KAG75/KAGSO/KA681) ‘TAG<23:17> Index<1§:5> 
512 KB (KA690/KA691) TAG<28:19> Index<18:5> 
2 MB (KA692} TAG<28:21> Index<20:5> 
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¢ Replace Figure 4-38 Backup Cacke Deallocate IPR Addressing Format 


31 =. 25. 24 23 22 21 20 19 18 17 16 05 04 06 


| saz jtjofr{xt || BCache Tag Deallocate Index 


BCache Tag Deallocate Index bits 
(KA690/KA69 1/KA692) 
0's (KA675/KA680/KAG81) 


BCachs Tag Deallocate Index bits (KA&92) 
0's (KAS75/KAG80/KAG8 1/KA6SC/KAG91) 


Page 5-24: 
® Table 5-8 (Cont.} Mode Control and Diagnostic Status Register, MMCDSR 
Description of REF_INT_SEL should re 1d: 


When this bit is 1, the NMC uses an alternate refresh interval for use in conjunction with 
NDAL cycle times longer (slower) than 42 ns. The KA680 and KA682 CPU modules 
operate at 42ns; KA690 and KAG9I CPU modules operate at 36ns; the KA692 CPU module 
operates at 30n3; therefore, for these CPU modules this bit should not be set by software 
because it will cause excessive memory refresh cycles and subsequently reduce system 
performance. The KA675, however, requires that this bit to be set to 1, since the cycle time 
is 48 ns. 


Page 6-6: 
e Section 6.3.3 CPL and CP2 Interface 
Add the following text: 


Note that on the KA680, KA681, KA690, KA691 and KA692 CPU modules, the CP bus 
cycle time is 70 ns. The KA675 CP bus cycle time is 80 ns. 


Page 8-1: 
e Replace Figure 8-1 Boot and Diagnostic Register (BDR) 


31 30 29 27 26 24 23 22 21 #19 18 «16 15 98 07 06 04 03 02 O1 
CT Teel TT [ese] — [ermonmomss T_T T[— 
CABLE_OK Ossl2 80R_CD 
(KAG7S/KAG60/KAE90) 
ETHER, BOOT RESERVED 
CPI_OPTION_PRES : 
(KAGB1;KAG91/KAG92) MAN_TEST_MODE 
CP2_OPTION_PRES BRS CD 
(KAG81/K8S01/KA692) 
HLT_ENB 
DSSIt 
{KAG7S5/VKAG8C/RAG9D) 
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Page 8-2: 
+« Table 8-1 Boot and Diagnostic Register Bit Description 


~ Replace the following bit descriptions: 


Tata Bit Name Description 
<26:24> DSSI1 This field contains the DSSi node number for the 


external DSSI bus (Bus 1, accessed through the console 
module) for the KA675/KA680/KAG690 CPU modules 
only. This information is in SSC RAM location 
2624078 Xhex) for the KAGS1 | KA691/KA692. 
<2a> CP2_OPT_PRES When 0, indicates that an option module is present on 
the CP2 connector (KA681/KA691/KA692 oniy). These 
bits are RESERVED on the KA675/KA680/KA690. 
<22> UPLOPT_PRES When 0, indicates that an option module is present on 
the CP3 connector (KA681/KA691/KA692 only). These 
bits are RESERVED on the KA675/KA680/KA690. 
<21:19> Reserved Reserved. 
<18:16> §DSSI2 This fie?d contains the DSSI node number for the 
internal DSSI bus (Bus 0, connected to the BA440 disks 
via the backplane connector, and accessed through the 
DSSI connecior to the left of QBus slot 12) for the KA675/ 
KA680/KA690 CPU madules only. This information is in 
SSC RAM location 201407F Whex) for the KAG81/KA631 | 
KA692. 


Page 11-5: 
¢ Section 11.3 SHAC Registers 


Replace first paragraph: 


The CPU communicates directly with the ¢ SHAC chips through a set of device registers 
in each SHAC. These registers occupy a 1-page (512-byte) region in VO address space, 
aligned on a page boundary. The register descriptions show the addresses for SHAC1 I/O 
addresses. The offsets for the ather 3 SHACs are the same, the base addresses are as 
shown below: 


SHAC1 20004060 
SHAC2 20004200 
SHAC3 20004400 (on KFDDB dual DSSI card option, if present) 
SHAC4 20004600 (on KFDDB dual DSSI card option, if present) 


Note that only the KA681, KA691 and KAG92 CPU modules can support the KFDDB 
option. On these three modules, the two native SHAC DSSI IDs established by the node 
ID plugs may be overriden by the SET DSSI_LID console command. The optional SHAC3 
and SHAC4 DSSI IDs default to the SHAC1 and SHAC2 ID plug values, respectively, and 
may also be overridden by the SET DSSI_ID console command. Note also that reading 
SHAC3 or SHAC4 registers with no option card present wil! cause an exception. Check 
the CPn_OPT_PRES in the Bovt and Diagnostic register before accessing these registers. 
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Page 12-8: 


¢ Replace Figure 12-2 Console Banner: 


KAGxx-A V4.m, VMB 2.1n 


| L eaanns release of VMB 


major release of VMB 


minor release of firmware 
major release of firmware 


processor type: xx = 75 (KA675) 
= 80 (KA680) 
= 81 (KA681) 
= 90 (KA690} 
= 91 (KA691) 
= 92 (KA692) 


Page 12-27: 


e Table 12-6 Command, Parameter, and Qualifier Keywords 
Add entries to table: 


SET & SHOW Parameter Keywords 


CONTROLP DSSL_ID PSE 
PSWD 


SAVED_STATE 
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Page 12-50: 
e Section 12.2.3 Console Commands (cont.) (This section begins on page 2°2-34) 
Add LOGIN command: 


LOGIN 


Arguments. 


None. 


Description 


Exit from the secure console by entering the password at the prompt. The 
LOGIN command may only be executed while in secure console mode. 


Examples 


>>>sho pse t in secure console mode 

763 ILLEGAL COMMAND ! this command is illegal in this mode 
»>>Login 

Password: ! enter password to enter privileged mode 

>>>sho pse 

Enabled 

>>>set pse 0 ! now set secure console switch off 

>>> 
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Page 12-58: 
e SET console command description 
Add to Parameters list: 


DSSI_ID 
Sets the DSSI node ID for each adapter. Ther first parameter is the bus number. The 
second parameter is the ID, or "F" to revert to the hus ID plug. 


Page 12-0: 
® SET console command duscription (continued from page 12-58) 
Add to Parameters list : 


PSE 

Once a password has been set, the state of the secure console enable bit, PSE, will deter- 
mine whether the secure console mede will be entered when certain console commands 
are executed. If PSE = 6 (disabled), the console will remain in privileged mode even ifa 
password hag been set. If PSE = 1 (enabled), the console will enter into secure mode 
when the following commands are executed: 


BOOT (with any supplied parameters) 
CONTINUE 

HALT 

START 


Once in secure mode, the only commands which may be executed are BOOT (with no 
qualifiers} and LOGIN (in order io enter the password and exit into privileged mode). 
Since the BOOT command will take no qualifiers in secure console mode, it is advisable to 
SET BOOT and SET BELG prior to exiting privileged mode. 


Set password to be entered in order to exit from secure console to privileged console. A 
16-character password must be typed at the "PSWDi:" prompt. The password must be 
typed again for verification at the “"PSWD2:" prompt. 
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Page 12-61: 
¢ SET console command description (cont.) 
Add to Examples: 


>>>sho dssi_id 
NSSI Bus 9/A = 
DSSI Bus 1/B = 
DSSI Bus 2/C = 
DSSI Bus 3/D = 
v>>aset DSSI_ID 


WARNING ! 


ID 6 
ID 7 
ID 6 
ID 7 
05 


determined by Bus 0 ID PLUG 

Cetermined by Bus 1 ID PLUG 

determined by Bus 0 ID PLUG 

determined by Bus 1 ID PLUG 
! change Bus 0 ID 


Bus 0 ID may not match ID PLUG 


SET DSSI_ID 


>>>sho dssi_id 
DSSI Bus O/A 
DSSI Bus 1/8 
DSSI Bus 2/C 
DSSI Bus 3/D = 
>>>set dssi_id 
>>>sho dssi_id 
DSSI Bus 0/A = 
DSSI Bus 1/8 
DSSI Bus 2/C 
DSSI Bus 3/D 
>>>set dssi_id 
>>>sho dssi_id 
DSSI Bus O0/A 
DSSI Bus 1/B 
DSSI Bus 2/C 
DSSI Bus 3/D 
>>> 


| 


Roun 


Se 


| 


0 F, 


ID 5 
ID 7 
ID 6 
ID 7 
Cc 4 


Ip 5 
ID 7 
ID 4 
ID 7 
AF 


ID 6 
Ip 7 
ID 4 
ID 7 


Page 12-62: 
e SHOW console command description: - 
Add to Parameters list: 


DSSLID 
Lists the DSSI node ID for each adapter. 


Page 12-863: 
e SHOW console command description (cont.) 
Add to Parameters list: 


SAVED ST. TE 
Lists all the non-volatile console pararmeter values stored in FEPROM. These values in- 
clude DSSI_ID, SCSI_ID, BOOT device, BFLG, HALT action, LANGUAGE. 


restores use of ID PLUG 


determined by SEf DSSI_ID command, Bus 6 ID PLUG ignored 
determined by Bus 1 ID PLUG 
determined by Bus 9 ID PLUG 
determined by Bus 1 ID PLUG 
! change Bus 2/C ID. Can specify either 2 or C. 


determined by SET DSSI_ID command, Bus 0 ID PLUG ignored 
determined by Bus 1 ID PLUG 
determined by SET DSSI_IN command 
determined by Bus 1 ID PLUG 
! revert back to Bus 0/A ID plug 


determined by Bus 0 ID PLUG 
determined by Bus 1 ID PLUG 
determined by SET DSSI_ID command 
determined by Bus 1 ID PLUG 
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Page A-3 
¢ Section A.1.5 USER Area 
Add the following: 


For the KA68 /KA69 1/K4692, the DSSI node IDs are read from a fixed word location in 
SSC RAM at physical address 261407F9(hex). There are £6 bits total; 4 PRESENT bits 


and 12 (4x3) ID bits. 
Add the following chart: 
Wits Name Function 
4) DSSI_BO_pres If 1, DSSI Bus 0 (SHAC2)* present. 
1 DSSI_Bi_pres If 1, DSSI Bus 1 (SHAC1)* present. 
2 DSSI_B2_pres If 1, DSSI Bus 2 (SHAC2) present. 
3 DSSI_B3_pres If 1, DSSI Bus 3 (SHAC4) present. 
4:6 DSSLID_BO 3 bit NSSI ID Bus 0 SHAC2* node number 
7:3 DSSLID_B1 3 bit DSSi ID Bus 1 SHAC1i* node number 
10:12 DSSI_ID_B2 3 bit DSSI ID Bus 2 SHAC3 node nuniber 
13:15 DSSI_IiD_B3 3 bit DSSI ID Bus 3 SHAC4 node number 


* Note that SHAC2 sits on DSSI Bus 0, SHAC1 sits on DSSI bus 1. 


Page G-12: 


e Section G.3 DC Power Consumption 


Replace power requirements table with the foliowing: 
eer eurtant {Amps} Power QBus loads 


(Watts) 
43.3Ve0e | +12Vde aes (total) 


—e 


KA675.-AA(3) 


KAG80-AA(3) 
KA681-AA(3) 
KA690-AA(3) 
KA691-AA(3) 
KA692-AA(3) 


NOTES: 
1) #ASS90 current and power values are unique usnencing on option. 
2) Memory modules are in dedicated slots 4 through 1. 
3) Pawor data inclides CPU madule, H3604 & Backplane power. 
4) H3604 & Backplane power: 2.0 A @ +5 Vde, 1.6A@ +12 Vde. 
5) Total output power from +3.3 Vde and +5 Vde must not excead 330 watts. 
6) +3.5 Vde generated from on-board regulator for KA681-AA, KA691-—AA, KAG692-AA. 
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ED ae an wee < 


Page 1-3: 


e Add tc KA680 DETAILED LOCAL ADDRESS SPACE MAP (Cont.) 
SHAC3 address space (CP1_OPT_ PRES=0 in BDR<22>) 


Reserved Local Register 1/0 Space 2000 


SHAC3 SSWCR 2000 
Reserved Local Register 1/0 Space 2000 
SHAC3 SSHMA 2000 
SHAC3 PQBBR 2000 
EuAc3 PSR 20086 
SHAC3 PESR 2900 
SHAC3 PFAR 2000 
SHAC3 PPR 2000 
SHAC3 PMCSR 2000 
Reserved Jocal Register I/O Space 2000 
SHAC3 PCQOCR 2000 
SHAC3 PCQICR 2600 
SHAC3 PCQ2CR 2000 
SHAC3 PCOSCR 2009 
SHAC3 PDFOCR 2000 
SHAC3 PMFQCR 2000 
SHAC3 PSRCR 2009 
SHAC3 PECR 2000 
SHAC3 2DCR 2000 
SHAC3 PICR 2000 
SHAC3 PMTCR 2000 
SHAC3 PMTECR 2000 


4400 - 2000 442F 
4430 
4434 - 2008 4443 
4444 
4448 
444C 
4450 
4454 
4458 
445C 
4460 ~- 2000 447F 
4480 
4484 
4488 
448C 
4490 
4494 
4498 
449C 
44A0 
44a4 
44a8 
44AC 


SHAC4 address space (CP1_OPT_PRES=0 in SDR<22>} 


Reserved Local Register I/O Space 2000 


SHAC4 SSWCR 2000 
Reserved Local Register I/O Space 2000 
SHAC4 SSHMA 2090 
SHAC4 PQGBBR 2000 
SHAC4 PSR 2009 
SHAC4 22SR 2000 
SHAC4 PFAR 2000 
SHAC4 PPR 2000 
SHAC4 PMCSR 2000 
Reserved Local Register 1/0 Space 2006 
SHAC4 PCQOCR 2000 
SHAC4 PCQICR 2060 
SHAC4 PCQ2CR 2000 
SHAC4 PCOQ3CR 2000 
SHAC4 PDFQCR 2000 
SHAC4 PMFOCR 2000 
SHAC4 PSRCR 2090 
SHAC4 PECR 2000 
SHAC4 PDCR 2000 
SHACG PICR 20006 
SHAC4 PMICR 2000 
SHAC4 PMZECR 2000 


Reserved Local Register I/0 Space 
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4600 - 2000 462F 
4630 
4634 - 2000 4643 
4644 
4648 
464C 
1650 
4654 
4653 
465¢ 
4660 - 2000 467F 
4666 
4684 
46&8 
468C 
4690 
4694 
4698 
469C 
46A0 
4604 
4648 
46AaC 


2000 4680 ~ 2000 7FFF 


a uabistiesascags, "spaces 


Pages J-{ through J-8: 


¢ Replace Appendix Configurable Machine State with updated version on the 
following pages: 
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oJ 
Configurable Machine State 


The KA675, KA680, KA681, KA690, KAG91 and KA692 CFU modules have many control 
registers that need to be configured for proper eperation of the moduies. The following 
list shows the norma state of all configureble bits in the CPU modules as they are left 
after the successfiz! completion of power-up ROM diegnostics. 


KA675, KA6&0, KA681, KA690, KA691, KA692 Configuration registers and writable bits: 
* = indicates the default state of bit at power-up, before any console code is executed) 


All address values are hexidecimal., 
| NCA; 
CMCDSR: Mode Contro! and Diagnostic Status Register (2102 0004) 
15:14: CP2 MT ‘Timer Presraler 
11 = 144000 cycles* - reeded for CQBIC 10ms No Grant 
timeout 


13:12: CPi MT Timer Prescaler 
00 = 144 cycles - minimum for passive releases, no 
cycle should take longer than this 


11:10: NDAL Timeout Prescaler 
00 = 3260 cycles* - this is longer than both NCA and 
NMC transactions timeouts, preserves timeout 


order 
9: ' QBUS_TRANS enabie (formerly CQBIC_PRESENT) 
_ O=QBUS_TRANS signal disabled* - this is to avoid 
QBUS_TRANS deadlock 
8: IG2 ID enable 
1 = enabled 


s 


Force wrong CP2 bus parity 
0 = off* - diagnostic use only 


6: Force wrong CP1 bus parity 
0 = off* - diagnostic use only 
5: Forse wrong NDAL master parity 
0 = off - diagnostic use only 
4; Force ‘wrong NDAL slave parity 
0 =: off* - diagnostic use only 
3; Enable prefetch 
1 = enable CP dus prefetch on DMA reads 
2: Force write buffer hit | 


0 = oft* - diagnostic use only 


i; - Force C?2 bus owner 
0 = disabled - diagnostic use only 


0: Force CPi bus owner 
\) = disabled - diagnostis use only 


e 


Addendurn to KA68G CPU Module Technical Manual 1-25 


at 


ICCS: Interval Clock Contro! and Status Register (2100 0060} 
NOTE: VMS sets ICCS, NICR to proper values 


6: 


5: 


4: 


0: 


Interrupt enable 
0 = disabled* 
Single step 

O = off* 
Transfer 

0 = disabled* 


Run - increment every lus 
0 = do not increment* 


NICR: Next Interval Count Register (2100 0064) 


31:0 


NMC: 


Initial count value for ICR (FFFFD8F0" (10ms)} 


MEMCON_0-7: Memory Configuraticn Registers (2101 £900 thru 2101 8010) 


NOTE: Diagnostics sct these registers based on available memory 


31: 


28:24: 


2:1 


Base Address Vaiid 
0 :: not valid* 
1 = valid 


Base Address (0 on reset) 
1MB RAM - ell address bits used 
4MB RAM - only <28:26> used 


RAM size 

00 = IMB RAM* 

01 = IMB RAM 

10 = 4MB RAM 

11 = non-existent bank 


Mode 
1 = 64-bit mode 
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MMCDSR: Mode Control and Diegnostic Status Register (2101 8048) 


Fast Diagnostic Mode (FDM) 

0 = disabled* - diagnostic use only 
30: FDM Second pess 

0 = disabled* - diagnostic use only 
23: Diagnostic Checkbit mode 

0 = disabled* - diagnostic use only 
28: QBus on J01 

= QBus on I02* 
27: Enable soft error log (NDAL & memory related) 
_ O=disabled* - VMS enables this 

26: Flush BCache 


0 = don’t flush* 


24:17: Memory diagnostic check bits 
0 - meaningful only in diagnostic check mode* (may or 
may i:0t be read as 0) 


8:7: NDAL Timeout Scaier 
00 = 2600 cycles* - maximum, to preserve timeout order 


6: Disable memory error oe 
0 = memory errors detected and corrected* 


Refresh interval timer select 
0 = 328 cycles* (KAG6G80,KA681.KA690,KA691,KA6S2) 
1=244 cycles (KA673) 


4:2: Force wrong parity on NDAL transactions 
Q =: off* - diagnostic use only 


= 


1: Disable memory refresh 
0 = memory refreshed* 


0: Force refresh 
¢ = normal refresh* 


MOAMR: YS Pa 
Ignore 0-bit mode 
0 = O-bits checked* 


15: Disable O-bit error 
0 = O-bit errors detected* 


14:6: O-bit segment address (0*) - meaningfui only during 
O-bit data register access 


5:3: Q-bit mask (0*) - meaningfil only during O-bit data 
register access 


2:0: O-bit operation mode 
000 = reconstruction mode* - meaningful only during 
O-bit data register access 


MODR: -bit D isters (2101 O17FFE 
23:12; O-bit field 1 (0*) - used only during Fast Memory test 


11:0: O-bit field 0 (0*) - used only during Fast O-bit test 
mode 
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ICSR: 


ECR: 


7:0: 


RE} 
‘CPU identifcation = 0 (for pigs processor config.) 


Syetem Identification Registe 
NOTE: this register may only be a by microcode 


31:24: 
12:8: 
7:0: 


CPU type - 13(hex) (NVAX code) 
Patch revision 
Microcode revision 


IBox Control and Status Register (IPR D3) 


0: 


oe enable 
= disabled (KA675) 
: = enabled (KA680, KAG&1. KA680, KA691, KAG923 


12: 


0. 


FBox test erable 

0 = disabled* - diagnostic use only 
Intesval Sime mode 

1 = ful! CPU implemented interval timer 


$3 stall timeout 
0 = counts cycles w/ timeout_enable asserted* (~3 sec) 


FBox stage 4 bypass 
1 = enabled - result from stage 3 passed directly to 
FBox output interface (improves FBox latency) 


S3 external time base timeout 
0 = disabled* - use internal time base 


FBox enable 
1 = enabled 


Vector present 
0 = no* - no vector option available at this time 


MMAPEN: i agama rrorcaiorssirerrr yaaa IPR E6) 


Memory map enable 
0 = disabled* - VMS enables this 


PAMODE: aig pea rr rE a ED 


Physical address mode 
0 = 30-bit physical address space* 
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PCCTL: POache Coutral Register (IPE BS) 


PCache Electrical disable 
0 = PCache enabled* 

7:5 MBox performance monitor mode 
0 - diagnostic use only* 

4: PCache error enable 


1 = enables PCache error detection 


3: Bank select during force nit mode 
0 = left bank selected if force hit mode enabled* 
- diagnostic use only 


2: Force hit 
0 = disabled* - diagnostic use only 
1: I_enable 
1 = enable PCache for IREAD, INVAL, I_CF commands 
0: D_enable 
1 = enable Fcache tor INVAL, D-stream read/write/fill 
commands 
CCTL: > amas ope ai AQ} 
Software ETM 
6 = disaebled* - diagnostic use only 
16: Force NDAL parity error 


0 = off* - diagnostic use only 


15:11: Performance monitoring BCache access and hit type 
0 = configures BCache for performance monitoring* 
menningful only during performance monitoring 


10: Disable CBox write packer 
0 = write packer enabled* - improves write latency 
9: Read timeout counter test 
0 = test disabled* - use external time base for read 
timeout counter 
8: Software ECC 
0 = use currect ECC* 
a Disable BCache errors 
0 = BCache errors detected* 
6; Force Hit 
0 = disabied* - diagnostic use only 
5:4: BCache size 


00 =: 128 KB* (KA675,KA680, KA68 1) 
10 = 512 KB (KAGY90,KAG691) 
11 = 2 MB (KA692) 


3:2: Data store speed 
00 = 2 cycle read, 3 cycle write* (KA490,KAG691) 
01 =3 cycle read, 4 cycle write (KA680,KA681,KA692) 
10 = 4 cycle read, 5 cycle write (KA675) 


8 Tag store speed 
0 = 3 cycle read, 3 cycle write* (KA690,KA6S1,KA692) 
1 = 4 cycle read, 4 cycle write (KA676,KA680,KA681) 
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0: Enable BCache 


1 = enabled 
CQBIC: 
SCR: System Configurati gi 
14: Halt onable 
1 = BHALT to CQBIC HALTIN pin to cause halts 
12: Page prefetch disabie 
1= map prefetch disabled - historical latency reasons 
ie Restart enable 
| 0 = QBus restart causes ARB power-up reset* 
$:1: ICR offset address select bits 


0 = no effect (AUX mode not supported)* 
ICR: Interproseasor Communication Register (2000 1540} 

AUX Halt 

O=nc halt (AUX mode not supported) 


6: ICR interrupt enable 
0 = interprocessor interrupts disabled - only 
uniprocessor config. allowed 


5: Local memory external access enable 
0 = external access disabled* - VMS will configure map 


QBMBR: Q-Bus Map Base Address Regisiar (2908 0010) 
28:15: address where 8K QBus mapping registers are located 
(VMS reconfigures map) 


NOTE: all SHAC registers are subsequently configured by VMS driver. SHAC1 
addresses shown. Base address for SHAC2 = 2000 4200, SHAC3 = 2000 4400, 
-SHAC4 = 2000 4600. 


PQBBR: Port Queue Block Base Register (2000 4048) 
20:0: upper bits of physical address of base of Port Queue 
block. Coutains HW version, FW version, shared host 


memory version and CI port maintenance ID at power-up. 


PPR: Port. Parameter Register (2000 4058) 
31:29: Cluster size. For SHAC value = 0. 


28:16: Internal baffer length = 0* (For SHAC value = 101 hex)) 


7:0: Port number. Same as SHAC’s DSSI ID. 
PMCSR: aa aaa 
interrupt enable 
3 = disabled* 
I: Maintenance timer disable 
O= enabled* 
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SGEC: 


NOTE: all SGEC registers are susequently configured by VMS driver 


NICSRO: 


NICSR6: 


NICSR?: 


NICSR9: 


y, 


31:30: 


29: 


15:0: 


h/Asynch Register (2000 8000) 
Interrupt priority 
00 = 14* 
Synch/Asynch bus master operating mode 
0 = asynchronous* 


Interrupt vector = 0003(hex)* 


——— ee 


28:25: 


20: 


2:1; 


Interrupt enable 
0 = disabled* 


Burst limit mode 

maximum number of longwords transferred in a single 
DMA burst. 1*,2,4,8 when NICSR6<19> is 0 

(1*,4 when NICSR6<19> is 1). 


Boot message enable mode 
GO = disabled* 


Single cycle enable mode 
0 = disabled* 


Start/Stop transmission command 
0 =SGEC transmission process in stopped state* 


Start/Stop reception command 
0 = SGEC reception process in stopped state* 


Operating mode 
00 = normal mode* 
Disable data chaining mcde 


0 = frames too long for current receive Luffer will be 
transferred to the next buffer(s) in receive list* 


Force collision mode (internal loopback mode only) 
¢ = no collision* 


Pass bad frames mode 
O = bad frames discarded* 


Address filtering mode 
00 = normal mode* 


System Base Rezister (2000 801 


29:0: 


31:16: 


15:0: 


.6}} 
System base address - physical starting address of 
the VAX system page table (unpredictable after reset) 
a ‘ 
Receive watchdog timeout 
0 = never timeout* 
default = 1250 = 2 ms 
range = 72 ys (45) to 100 ms 


Transmit watchdog timeout 
0 = never timeout* 
default =: 1250 = 2 ms 
range = 72 pa (45) to 100 ms 
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SSC: 


SSCBAR: SSC Base Address Register (2014 0000) 
23:0 pena = Base address* 
SSCCR: er (2014 0010) 
27: Interrupt vector disable 
0 = interrupt vector enabled* 
25:24 IPL Level 
00 = 14* 
23: ROM access time 
0 = 350 ns* 
22:26 ROM size 
101 = 256KB 
18:16: Halt protected space 
101 = 20040000 - 2007 F FFF (hex) (historical) 
15: Control P enable 
0 = 20 spaces recognized as break*, not control-p 
(historical) 
14:12 Terminal UART baud rate 
101 = 9600 (historical) 
6: Programmable address strobe 1 ready enable (for BDR) 
1= ready asserted after address strobe 
5:4: Programmable address strobe 1 enable (for BDR) 
11 = read enabled, writeenabled — 
2: Programmnable address strobe 0 ready enable 
0 = no ready after address strobe* - not used 
1:0: Programmable address strobe 0 enable 
00 = read disabled, write disabled* - not zed 
RXCS: i r 
6; Interrupt enable 
0 = disabled* - polled in console mode 
TXCS: Console ‘iransmitter Control and Status Register (2014 0088} 
6: Interrupt enable 
0 = disabled* 
2: Loopback eneble 
= disabled* - diagnostic use only 
0: Break transmit 
0 = terminate SPACE ccndition* 
CBICR: SSC Bus Time Out Register (2014 0020) 
23:0: Bus timeout interval = 4000(thex) (16.384 ms) 
range = 1 to FF FFFF (hex) (1 ps to 16.77 sec) 
ADSOMTR: Programmable Address Strobe 0 Maich Register (2014 0180) 


29:2: 


Match address 
0 = disabled* (this strobe is used during EEPROM 
reprogramming only) 
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ADSOMER: Programmable Address Strobe 0 Mask Register (2014 0134) 


9:2: Mask address bits (used ao EEPROM reprogramming) 
BDMTR: Programmable Address Strobe 1 i 114 0140) 
29;2: Match address = a iaaanen (for BDR) 
BDMKR: Programmable Address Strobe 1 Mask Register (2034 0144) 
29:2: Mask address bits = 7C(hex) (for BDR) 
TCRO: Programm able Timer 0 Control Register (2614 0160) 
Interrupt enable 
0= disabled* 
2: STP 
0 = run after overflow* 
0: - RUN 


0 = counter not running* (historical) 


TCR: Pe Programmable Timer 1 Control Register (2014 0120) 


Interrupt enable 

0 = disabled* 
2: STP 

0 = run after overflow* 
0: RUN 


1 = counter incrementing every microsecond (historical) 


TNIRO: Programmable Timer 0 Next Interval Register (2014 0105) 
31:0: C* = Timer next interval count (use 2’s complement) 
range = 0* to 1.2 hours 


TNIRI: Programmable Timer 1 Next Interval Register (2014 0118) 
31:0: F = Timer next interval count (use 2’s complement) 
range = 0* to 1.2 hours 


'TIVRO: “vps even og V tr 2014 0100) 


Timer interrupt vector = 78(hex) 


TIVR1: Se ae eat i 
9:2: Timer interrupt vector = 7C(hex) 


TODR: Time of Year Register. .114 006C) 


1:0: Number of 20 ms intervals since last written 
DLEDR: Diagnostic LED Register (2014 0030) 
3:0: Display bits 
0 = LEDs on* (historical) 
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